The Lower Rio Grande River (LRGR) in Texas is the physical boundary between the United 6 States and Mexico and is considered one of the world's most at-risk rivers due to intensified 7 management of the riparian corridor and human use. Exotic plant invasions have significantly 8 altered the native floral communities because of invasive giant reed, with potential impacts to the 9 native wildlife using resources in the riparian corridor. This study was conducted along a 3.22 10 km stretch of the LRGR in southwestern Webb County, TX to assess bee (Anthophila) 11 communities and their flowering-plant resources among proximal and distal terrestrial upland 12 and river-adjacent sub-corridors. Patterns related to the bee community across the two habitats 13 consisted of low variation and dominance by common taxa, suggesting the riparian corridor 14 could be used as a resource for bee foraging and soil-nesting. Although a lack of community 15 structure similarities among habitats were found, indicator species analysis produced two bee 16 genera that were more common and abundant in the upland habitat. Total number of individual 17 bees and genera collected across 26 dates and 2 years show a bimodal trend, with peaks in 18
This project was conducted within a 3.22 km stretch along the banks of the Lower Rio 89 Grande River (LRGR) in Southwestern Webb County, TX, (27.5013°N; 099.52697°W). The 90 area is a steppe climate and located within a subtropical zone (NRCS 2006 ) with short periods of 91 humidity (less than 5 humid months) and dry winters. The average annual temperature is 30.2°C 92 and the average precipitation is 54.7 cm (NRCS 2006) . Typically, May, June and September are 93 the wettest months averaging 7.26 cm of precipitation combined (NRCS 2006) . The LRGR (RG) 94 soil series primarily dominates the study area; the soil is deep, well drained, very fine sandy 95 loam, and moderately alkaline (Sanders and Gabriel 1985) . The LRGR's soil is able to sustain (12 in riparian zone and 12 in upland terrace zone) were placed 50 m apart within the 3.22 km 106 sampling area (Fig. 1) . The upland habitats were between 180 and 530 m from the main stem of 107 the river, while riparian habitats were located from 50 to 130 m from the river. Sampling plots in 108 both habitats were separated on average by 172 m. The total area representative of the sampled 109 habitats was approximately .003 km 2 , and the selected habitats were characteristic of the riparian 110 corridor exposed to invasion by exotic invasive plants (Rubio et al. 2014 ) and human management (Fowler et al. 2018 Non-metric multidimensional scaling (NMDS) was used to initially compare bee 160 communities among upland and riparian habitats. Bee genera counts were used in the main 161 matrix to ordinate the total sample plots (n =10 from each habitat). Ordinations were conducted 162 using raw counts of bee genera. Using the same data matrix as for NMDS, indicator species 163 analysis (ISA) was performed to determine if any bee genera were collected in greater 164 disproportionately from one of the two habitats. NMDS and ISA were conducted using PCORD 
Results

179
A total 1489 bee individuals representing 29 genera were collected across the riparian 180 and upland habitats ( Table 1 ). The 10 most dominant bee genera comprised 90 percent of the 181 total number of individuals collected, with the remaining 19 bee genera comprising the 182 remainder of the community (10 percent). Lasioglossum (Dialictus) was the genera collected 183 most frequently (618 individuals) and was collected over three times more than the next most 184 abundant bee (Apis, 212 individuals).
185
Across the total sampled area (i.e. upland and riparian habitats), a total of 57 flowering 186 plants species with blooms were counted representing 24 families (Table 2) Pooled riparian and upland community data showed that bee genera richness between 195 both habitats were not significantly different (26 and 29 bee genera, respectively). NMDS 196 ordinations showed that bee communities at the taxonomic level of genera were similar among (Table 1) . Shannon diversity was not significantly different among 207 riparian (2.13) and upland (2.10) communities, and the Simpson diversity index showed slight 208 differences between riparian (.80) and upland (.76) communities but without significant 209 differences detected among these habitats (Table 1) . Analysis of pooled bee abundance data showed no significant difference in abundance 226 between years of data collection. However, effect tests in our statistical model showed a 227 significant difference for monthly abundance, across all sites and years (DF = 11; F Ratio = 228 4.9134; P = 0.0048) (α = 0.05). Least-squares means plots showed three peaks of higher bee 229 abundance in the months of March (0.0170), April (P = 0.0001) and September (P = 0.0139) (α = 230 0.05) (Fig. 3 a) . The two most abundant bees showed clear peaks, with Apis had the highest peak 231 abundances in March and April and Lasioglossum (Dialictus) in September.
232
Analysis of pooled community data showed no significant difference in genera richness 233 between years of data collection. Effect tests in our statistical model showed a significant 234 difference for monthly genera richness, across all sites and years (DF = 11; F Ratio = 2.8308; P = 235 0.0473) (α = 0.05). Least-squares means plots shows a bimodal trend of increasing genera 236 richness in the months of April (P = 0.0115) (averaged 17 genera) and September (averaged 20 237 genera) (P = 0.0162) (α = 0.05) ( Fig. 3 b) .
238
Bee Community, Bloom and Temperature Relationships 239 Due to non-significant differences between the years of data collection, plant, bee and 240 environmental data was pooled across years prior to analysis. There was a strong positive 241 correlation between bee genera and blooming plant richness, which was highly statistically 242 significant, (rs = 0.7964; P < 0.0001) (α = 0.05) (Fig. 4 a) . Similarly, bee abundance was 243 positively correlated with blooming plant richness and was statistically significant, (rs= 0.6260; P 244 = 0.0006) (α = 0.05) (Fig. 4 b) . Average monthly temperature did not have a statistically 245 significant effect on bee genera richness or bee abundance; however, both abundance and 246 richness generally decreased at temperatures below 15°C and above 30°C which was highly 247 evident in the months of April and September across years (Fig. 4 c-d) . Bee abundance was 248 strongly associated with genera richness and was statistically significant (rs = 0.5821; P = 249 0.0018) (α = 0.05). A plot of bee abundance by genera was best represented by a log-linear 250 model, which showed bee abundance increasing logarithmically with increasing genera (Fig. 5) . There was a clear lack of heterogeneity between upland and riparian zones sampled in the 291 study. The NMDS procedure failed to find a solution that was associated with habitat 292 differences, and this was probably because of the overlap of the dominant taxa in the two 293 habitats. Only genera Halictus and Ashmeadiella showed a strong affinity for upland habitats.
294
Halictus are common bees, medium bodied and foraging generalists (Michener 2007) .
295
Ashmeadiella are small bees that have an affinity for drier environments and can be both vegetation, upland sites also had more bare ground that bees could have used as nesting habitat.
304
Riparian habitats recorded two times more flowering plant species than upland habitats, which 305 likely stimulated upland bees to forage in the riparian zone. This is further supported by 306 distances between the two zones which averaged only 172 m, which might not have been enough 307 spatial distance to present differences. Consequently, the proximity of both habitats created 308 overlap of similar plant communities in which would be within bee foraging range. In a study 309 conducted by Gathmann and Tscharntke (2002) showed that bees averaged 150 -600 m of 310 foraging distance between nesting sites and floral resources, which comparatively is well within 311 our distance measure between habitats. Other covariables that drive distances between habitats, elevation and distance to river, likely in part drive soil and plant differences in riparian and 313 upland sites but did not significantly affect bee genera richness and abundance.
314
Overall, results show high similarities among habitats and dominant, soil-nesting bees in 315 both habitats. From a conservation standpoint, singletons (4 bee genera) and those occurring as 2012). Bee genera and abundance showed a high seasonal/monthly variation but conversely not 331 significant inter-annual differences. Lack of significant inter-annual differences in bee diversity 332 may be in part due to the regions relatively consistent subtropical climate, which in turn may 333 develop patterns in bee behavior (Boucek et al. 2016) . Genera across months and years, were 334 significantly different with April and September having the greatest richness. Similarly, abundance across months and years was significantly different with March, April and September 336 having the highest bee abundance which may be largely attributed to floral availability and 337 temperature (Classen et al. 2015) . Kimoto et al. (2012) showed similar trends in their study 338 where during the spring growing season had the highest bee activity which was also strongly 339 associated with available floral resources and average monthly temperature. In our study 340 temperature extremes negatively affected bee behavior since the data showed both abundance 341 and richness decreased at temperatures below 15°C and above 30°C. To support this blooming 342 plants, bee genera and abundance are strongly associated in the months of April and September 343 (across years) which show a temperature range of 25°C -30°C ( Fig. 4 c-d ). Temperature extremes 344 could have limited bee access to floral resources although they were abundant. Seasonal rainfall 345 that may have provided significant information of associations with study variables like genera 346 richness, bee abundance, and blooming plant counts was not measured. We would like to thank Laredo College and Tom Miller for allowing access to our study 362 sites along the Rio Grande river. We would also like to thank Samuel Discua for assisting in the 363 identification of bee genera. Lastly, we would like to thank Texas A&M International University 364 for research support. 
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Interaction plot of monthly average temperature (line) and genera richness (bars) (c) and bee abundance (bars) (d). Relationship of pooled bee abundance and genera richness showing a log linear interaction. Shading around fit line shows the 95% confidence intervals.
Log(Bee Abun) = 0.2548439 + 1.448607*Log(Genra) R 2 =0.78
